Metabolic activation of 3-nitroperylene in the Salmonella/S9 assay.
The mutagenicity of 3-nitroperylene (nitroPer), a nitrated polycyclic aromatic hydrocarbon (PAH) has been extensively studied using the Ames Salmonella test. In accord with previous work, nitroPer proved to be a potent frameshift mutagen which requires activation by mixed function oxidases (MFOs) in the microsomes of rat liver S9 preparations. The concentration of S9 required for optimal activation of this mutagen is several times lower than that recommended for routine screening by the Ames test. Studies with the MFO inducers Aroclor 1254, phenobarbital, 3-methylcholanthrene and beta-naphthoflavone, as well as with some MFO inhibitors indicate that both P450b and P450c appear to be involved in the activation of nitroPer. Two non-mutagenic PAHs (perylene and benzo[e]pyrene) inhibited the mutagenicity of nitroPer in a competitive fashion. The mutagenic activity of nitroPer was greatly decreased in a strain of bacteria (TA98/1,8-DNP6) that lacks an acetyltransferase needed for the activation of many nitroarenes. Incubation of nitroPer with microsomes from Aroclor-treated rats plus appropriate cofactors led to the formation of several metabolites which could be separated from one another and from nitroPer by h.p.l.c. Three of these were direct-acting mutagens with Salmonella typhimurium strain TA98, while another required microsomal activation. We postulate that the metabolic activation of nitroPer requires three steps: (i) metabolism by MOF enzymes to yield a ring-oxidized compound which is absorbed by the bacteria; (ii) reduction of this compound to the hydroxylamine by a bacterial nitroreductase; and (iii) O-acetylation of the hydroxylamine to yield a reactive ultimate mutagen.